A design and statistical perspective on microarray gene expression studies in nutrition: the need for playful creativity and scientific hard-mindedness.
Our purpose is to highlight some of the past and potential future uses of microarray in nutrition research, while also commenting on some aspects of the design conduct and analysis of microarray data that will leave to improved data quality. In this review article we outline some of the aspects of microarray experimentation that must be considered before and during these experiments. These topics include: identification of the experiment's objective (hypothesis), the experimental design, sample size, statistical analysis, data verification, data handling, and experimental interpretation. In order to illustrate the principles we outline in this article we use the methods to layout the design of a microarray experiment to study one aspect of the observation that a diet high in soy is associated with lower rates of breast cancer. Microarrays are a very powerful tool for studying virtually every nutrition-related disease and trait and can provide valuable insights that are not obtainable with other techniques. However, unless nutrition researchers conduct their studies with scientific hard-mindedness, the studies will be of lower power at least if not completely misleading.